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FIELD OF THE INVENTION 

The present invention is in the fieltl of .surgicaj scalinj: sleeves for 
providing temporary access .o .he inierior of a mammal organ in ^.cncral. 
In particular, the present invention relates u, a surgical sealing sleeve having 
a unidirectional valve at ius distal end for prevcnling undesirable leaka-e 
from a mammal organ's interior lo an access environment. 



BACKGROUND OF THE INVENTION 

Intraocular surgical procedures require three or more sclerotomies 
for enabling the introduction into an eye's interior of a light pn^be and a 
surgical instrument and ihe connection to either a supply line to a source of 
prelsurized air or an irrigation line to a source of physiological liquid for 
maintaining normal intraocuUr pressure despite a continuous undesirable 
leakage from the eye's interior through the scleroitjmies. In view of 
15 physiological considerations, the diameter of a sclerotomy is limited 
between about 1 mm - 1.5 mm. 

US Patent 4.795,426 describes a tip portion for a catheter 
placement cannula, the tip portion bcinij in the form of a pair of flexible lips 
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which assume a naturally naitenecl shape lo provide a seai for preventing the 
backflow of blood or other fluids. To this end. the lips arc made of shape 
retaining memory material of a relatively thick dimension. In view of such 
a construction, the tip portion is suitable for insertion into a large access port 
5 as made in. for example, an abdominal wall, however, it docs not lend itself 
for miniaturization for insertion into a small access port, for example, a 
sclerotomy- 

SUMMARY OF THE INVENTION 

1,) II is an object of the present invention to provide a novel surgical 

sealing sleeve enabling temporary access to the interior of a mammal organ 
and having a unidirectional valve at its distal end for preventing undesirable 
leakage from a mammal orgati's interior to an access ertvironmeni. 

In accordance with the teachings of the present invention, there 
15 is provided a surgical scaling sleeve Cor preventing undesirable leakage from 
the humoral fluid filled interior of a mammal organ to an access 
environment during its temporary -seating in an access tissue to the mammal 
organ, the surgical scaling sleeve comprising: 

(a) an axially extending rigid lubular sleeve for attachment to 
ihc access tissue and having an axially extending 
passageway, said sleeve including an inner sleeve member 
nested at least along a portion of its Jengtn within an outer 
sleeve member, each of said inner and outer sleeve 
members having a proximal end and a distal end, .said inner 
sleeve member having at least one distally directed sheath 
support member terminating proximal to said distal end of 
said outer sleeve member; and 
(b) an clastomeric shcalh sealingly interdisposcd between said 
inner and outer sleeve members and distally extending so as 



20 



25 
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lo fit over said at least one shcaih suppofl member, said 
claslomcric sheath having a a priori sealed end adapted to 
be cut in situ so as to provide an unidirectional slit valve 
normally closed under the pressure prevailing in the 
mammal organ's interior so as to prevent leakage of its 
contents therefrom via said passageway to the access 
environment. 

The surgical scaling sleeve in accordance with the icachings of 
the present invention particularly lends itself as an ophthalmic surgical 
scaling sleeve in that it can be readily miniaturized to a size suitable for 
insertion into a sclerotomy, e.g.. having a diameter in the range of.about J 
mm -1.5 mm. However, that notwithstanding, it will be readily appreciated 
that the surgical sealing sleeve can be adapted for use in large access ports. 

The proximal end of the sleeve is preferably formed with an 
upright projection for releasable insertion into a matching bore in a cutting 
tool employed for cutting the elastomeric sheath to form the unidirectional 
sJil valve. The projection cum bore ensure that the cutting tool can only cut 
the elastomeric sheath in a predetermined manner and that the depth of 
insertion of the cutting tool into the eye is limited to as to prevent infliction 
20 of damage to the eye's interior structure. 

m addition, the proximal end of the sleeve is preferably formed 
with an internal screw thread for releasable engagement with an insertion 
tool employed for manipulating the surgical sealing sleeve prior to a surgical 
procedure in general and in particular during a sclerotomy and its subsequent 

25 removal therefrom. 

Due to the lack of elasticity of an eye's sclera, the surgical sealing 
sleeve is preferably operable as a trocar for puncturing its own sclerotomy, 
thereby meritoriously reducing leakage between the sclerotomy's rim and the 
surgical sealing sleeve's outer surface. The projection preferably doubles as 



15 
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an indicating means for inclicaling the trocar cud of the surgical scaling 
sleeve. 

Further objects, features and advantages of the present invention 
wiJl become apparent from the following detailed description when lake in 
5 conjunction with the accompanying drawings wherein like reference 
numerals designate like elements through the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial cross section perspective view of an assembled 
10 surgical sealing sleeve in accordance with a first embodiment of the present 
invention; 

Fig. 2 is an exploded view of the surgical sealing sleeve of Figure 
1 along with iis cutting tool and its insertion tool; 

Figs. 3A and 3B are respectively a schematic cross section side 
15 view and a front view of a human eye into whose sclera three surgical 
sealing sleeves of Figure 1 have been temporarily inserted; 

Fig- 4 is a cross section view along line A-A in Figure I showing 
the insertion of the surgical sealing sleeve into an eye's sclera; 

Fig. 5 is a cross section view along line A-A in Figure 1 showing 
20 the removal of the insertion tool from the surgical sealing sleeve; 

Fig- 6 is a cross section view along line A-A in Figure 1 showing 
the cutting of the sheath's sealed end with a cutting tool; 

Fig. 7 is a cross section view along line A-A in Figure 1 showing 
the sealing action of the surgical scaling sleeve's unidirectional sUl valve; 
25 Fig. 8 is an exploded view of a surgical sealing sleeve in 

accordance with a second embodiment of the present invention; and 

Fig. 9 is a partial cross sectional perspective view of the surgical 
scaling sleeve of Figure 8 showing the sealing action of its unidirectional slit 
valve. 



PAGE 14/93 ' RCVD AT MM 1:29:59 PM [Eastern Standard Time)* SVR:USPTO-EFXRF-2/3 « DNIS:7468000 ' CSID:6174394170 ' DURATION (min'SS):2246 



02/24/2004 13:34 FAX 6174394170 



EDWARDS ANGELL 



PCT/IL97/00171 

WO ^llAm^l 



DETAILED DESCRIPTION OF THE INVENTION 

With reference now lo the drawings. Figures 1 and 2 show a 
surgical sealing sleeve 1 including an axially cxiending rigid tubular sleeve 
5 2 constiiuted by an inner sleeve member 3 and an outer sleeve member 4 
coaxially disposed therewith and having an axial slit 4A. The sleeve 2 has 
a passageway 5 axially extending between a proximal end 5A associated 
wilh an access environment and a distal end 5B associated with the interior 

of a mammal eye. 

Al iheir proximal ends, the inner sleeve member 3 is formed with 
a stop 3A adapted for insertion into a matching slot 4B formed in the outer 
sleeve member 4. In addition, the outer sleeve member 4 is.formed with an 
external screw thread 4C at its proximal end on which is screw threaded an 
annular fixation plate 7 having two or more apertures 8 enabling suture 
15 fixation of the surgical sealing sleeve 1 to an eye's sclera. 

At their distal ends, the inner sleeve member 3 is formed with a 
pair of sheath support members in the form of diametrically opposite axially 
directed rods 9A and 9B whilst the outer sleeve member 4 is fashioned with 
a puncturing tip 4D such that the surgical scaling sleeve 1 is operable as 
20 trocar. For reasons to become apparent hereinbelow, the lips of the 9A and 
9B lie proximal of the puncturing tip 4D and within the full cylindrical 
portion of the outer sleeve member 4. 

On assembly of the surgical sealing sleeve 1. an ultrafinc 
elastomeric sheath 10 of about 0.5 mm thickness and having a sealed sheath 
23 end 13 is rolled onto the inner sleeve member 3. The elastomeric sheath lO 
is so deployed such that in its relaxed state, its end 13 extends very slightly 
beyond the tips of the lods 9A and 9B. thereby presenting side walls 11 A 
and 11 B converging at a transversely directed sealed sheath end 13. 
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Thereafter, the outer sJccvc member 4 is slightly pried open and 
the inner sleeve member 3, along with the elastomeric sheath 10 is inserted 
iherein in a distal direction until the stop 3A seats in the slot 4B. Finally, 
the annular fixation plate 7 is screw threaded onto the outer sleeve member 
5 4 to seal the clastomcric sheath 10 between the inner and outer sleeve 
member 3 and 4 at the proximal end of the surgical ^icaling sleeve I. 

Tlic annular fixation plate 7 is formed with an uprighl projection 
14 for rclcasable insertion in a matching bore 15 formed in a cutting tool 16 
having a blade 17 with a wide root tapering to a central stylet lip 19 for 

lU initialing the cutting of the scaled sheath end 13. The matching projection 
14 and bore 15 are axially dimensioned such that on insertion of ihc cutting 
tool J 6 into the surgical sealing sleeve 1, the blade 17 cuts along the sealed 
sheath end 13 between the tips of the rods 9A and 9B so as to form a pair 
of transversely directed end margins 13A and 13B respectively of side walls 

15 llA and llB, the end margins 13A and 13B constituting the unidirectional 
slit valve. Against this, when the bore 15 is not in registration with Ihc 
projection 14, thereby enabling only the partial insertion of the cutting tool 
16 into the surgical sealing device 1, the tool's blade 17 cannot rupture the 
elasiomeric sheath 10. 

20 At its proximal end, the inner sleeve member 3 is formed with an 

internal screw thread 20 for releasabJe engagement with a matching external 
screw thread 21 of a hand held insertion tool 22. The insertion tool 22 is 
also provided an axially extending lumen. 23 to preclude a suction force 
being developed on its removal from the surgical sealing sleeve 1 which 

25 would have a tendency to invert the sealed sheath end 13 into the 
passageway 5 possibly causing it to rupture. 

The insertion tool 22 is axiajly dimensioned such that on screw 
engagement with the inner sleeve member 3, its lip bears against the sealed 
sheath end 13 so as to stretch the elasiomeric sheath lO lengthwise to lake 
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up any slack in ihe side walls UA and IJB. ihcrcby presenting a sn)0oih 
contour along the sleeve's entire length such that it can be pushed through 
a relatively coarse access tissue without it being torn or otherwise damaged. 
However, at the same time, the insertion tool 22 is axially dimensioned such 
5 that the sealed sheath end 13 does not protrude beyond the distal end of the 
outer sleeve member 4 which would expose the sealed sheath end 13 which 
then maybe ruptured during a forced insertion through an access tissue. 

The deployment and use of the surgical sealing sleeve 1 is now 
described within the context of a sclcra-invasivc intraocular surgery as 
10 schematically shown in Figures 3A and 3B in which three surgical sealing 
sleeves lA, IB and IC have been temporarily inserted inio a sclera A of an 
eye C. As shown, the surgical scaling sleeves lA, IB and IC arc 
respectively employed for enabling the introduction of a surgical insirument 
28 and a light source 29 into the eye's vitreous chamber B and connection 
15 to an irrigation line 31. Preferably, the light source 29 and the irrigation 
line 31 arc screw threaded into the surgical sealing sleeves IB and JC, 
respcctivcly. 

As sho^^'n in Figure 4. the first stage in the deployment of a 
surgical sealing sleeve 1. is screwing in the insertion tool 22 such that the 

20 surgical sealing sleeve 1 can be hand manipulated for sclerotomy whilst the 
integrity of its elastomeric sheath 10 is maintained as described hereinabove. 
During sclerotomy, the projection 14 is used to orient the surgical sealing 
sleeve 1 such that the puncturing tip 4D docs not afflict any damage to an 
eye's internal structure. As shown in Figure 5. after suture fixaiion of the 

25 surgical sealing sleeve 1 to sclera A, the insertion tool 22 is unscrewed and 
removed leaving a still sealed elastomeric sheath 10 which contracts to its 
original length. 

Thereafter, as shown in Figure 6, the cutting tool 16 is oriented 
such that its bore 15 is in registration with the sleeve's projection 14 such 
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thai on inseriion into the surgical scaling sleeve I, it cuts the scaled shcaih 
end 13 to form the end margins 13A and 13D. On removal of the cutting 
lool 16, the end margins 13A and 13B seal against one another under the 
pressure prevailing in the eye's interior. Thereby preventing undesirable 

5 leakage of intraocular fluid to the exterior whilst at the same lime enabling 
the repeated passage of different surgical instrument into the eye's interior 
therebetween. The fact that the side walls 1 lA and 1 IB distally extend only 
slightly further than the rods 9A and 9B ensures that the end margins 13A 
and J3B cannot be inverted and also that ihey readily pan on the passage of 

10 a surgical instrument therebetween. 

On removal of the surgical sealing sleeve 1 from the eye, by 
virtue of the distal location of the unidircclional slit valve, a minimal suction 
force is applied to contents of the vitreous chamber B, thereby minimizing 
the damage thereto, 

15 With reference now lo Figure 8, a surgical sealing sleeve 32 is 

similar to the surgical sealing sleeve 1 except that its inner sleeve member 
33 includes a single axially extending, peripherally curved sheath support 
member 34. The surgical sealing sleeve 32 requires the u.«te of a cutting tool 
35 with a stylet tip shaped blade 37 so as to cut the elastomcric sheath 10 

20 to form a sealing flap 38 adapted to seal against the inner surface of the 
sheath support member 34. 

While the invention has been described with raspeci to a limited 
number of embodiments, it will be appreciated that many variations, 
25 modifications and other applications of the invention may be made. 
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CLAIMS: 



1. A suruical sealing sleeve foi prevcniiny undesirable leakage from 

the humoral fluid filled interior of a mammal organ, to an access 
environment during its temporary scaling in an access tissue to the mammal 
organ, ihc surgical scaling sleeve comprising: 

(a) an axially extending riyid tubular sleeve for attachment lo 
the access tissue and having an axially extending 
passaueway, said sleeve including an inner sleeve member 
nested at least along a portion of lis length within an outer 
sleeve member, each of said inner and ouier sleeve 
members having a pr<wimal end and a distal end, said inner 
sleeve member having at least one distally directed sheath 
supp<irt member terminating pr»>ximal lo said distal end of 
said outer sleeve member; and 

(b) an elastomeric sheath scalingly interdisposcd between said 
inner and outer sleeve members and distally extending so as 
to fit over said at least one sheath support member, said 
elastomeric sheath having a a priori sealed end adapted lo 
be cut in situ so as to provide an unidirectional slit valve 
normally closed under the pressure prevailing in the 
mammal organ's interior so as lo prevent leakage of Us 
contents therefrom via said passageway ti> the access 
environment. 

2. A surgical scaling sleeve according to claim 1 wherein the 

proximal end of the sleeve is provided with an upright projection for 
releasable insertion in a rriatching- 6orc of a cutting tool. 
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3. A surgical sealing sleeve according to cither claim 1 or 2 wherein 
ihc proximal end of the sleeve is provided wiih an inlemal screw thread for 
relcasable screw engagement wiih an insertion lool. 

4, A surgical sealing sleeve according to any one of claims 1-3 
wherein the distal end of Ihe sJccvc is formed as a trocar. 

5^ A surgical sealing sleeve according lo claim 4 wherein the 

proximal end of the sleeve is formed with indicating means for indicating 
ihe position of the trocar. 

6^ A surgical scaling sleeve according to claim 5 wherein said 

indicating means is constituted by a proximally directed projection for 
releasable insertion in a matching bore of a cuttmg lool. 

7^ A surgical scaling sleeve according to any one of claims 1-6 

wherein said unidirectional slit valve includes two transversely cJirccicd end 
margins adapted to seal against one another. 

8- A surgical sealing sleeve according to any one of claims 1-6 

wherein said unidirectional slit valve includes a sealing flap adapted lo seal 
against the inner surface of an axially extending peripherally curved sheath 
support member. 

9. A cutting tool for use with a surgical sealing sleeve as claimed 

in claim 2, the cutting tool comprising a blade. 
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10. An insertion tool for use with a .surgical sealing bleeve as claimed 

in claimed 3, ihc insertion tool comprising an axiaJly extending body 
member having an axially extending lumen. 
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PAGE 28/93 ' RCVD AT 2/24/2004 1:29:59 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/3' DNiS:7468000 * CSID:6174394170 ' DURATION (inm-ss):2246 



02/24/2004 13:36 FAX 6174394170 



EDWARDS ANGELL 



(31029 



WO 97747247 



8/8 




FIG.9 



PAGE 29/93 ' RCVD AT 2/24I20M 1:29:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2/3 ' DNIS:746S000 ' CSID:6174394170 ' DURATION (mm-ss):2246 



02/2 4/2004 13:36 FAX 6174394170 



EDWARDS ANGELL 



12)030 



IN-TCRNATIONAL SEARCH REPORT 



Inlmi. 3» Appiication >4o 

PCT/IL 97/G0171 



B. WELDS StARCHED 



Minimum dofiumcnotioa at^U^ (daaifHSLUon syrUm Wlowtd by d«i:&eMon tymboli) 

PC 5 A61B A61H A61F 



cordiag w iDizmaOorial Patent aaMficafton (IPQ cr lo both mhomI ci^ntAAon li>C 



Docun>cni:n,on «.^cl Pthc Chan nun.mu m dncun^nUdon to Ihc txXcnL ih.t =cucK d^c^i. ^ irvc.udcd .n iht Odd, 



S^omc c«i«uiu:d dufin, the mieiT^o«l Tcan:h Inamc ol do., baic and. where pracocrf, «»c*i icctnt u«d) 



C DOCrUMENT^ COMSIPHRED TO RELEVANT 



US 4 795 426 A (JONES) 3 January 1989 
cited in the application 
see the whole document 

US 3 528 425 A (BANKO) 15 September 197Q 
see column 5. line 1 - coluim 6, line 40; 
figures 1-5 

EP e 228 185 A (WHITE) 8 July 19B7 
see abstract; figures 1-5 
see column 5, line 26 

DE 26 45 520 A (MCLAUGHLIN) 14 April 1977 
see page IQ, line 3G - page 16, line 7; 
figures 1-4 



lUtevam to <laim Nn. 



Further decumcRis mi* 



listed in die ^onuhuM^^o^ of bos C. 



Palcni family members arc luttd m aantx. 



'A* aognmCTH dcfinmg die B^neral ^Uie of the ut wts^ u boI 

cofiDdertd to Iw gC parocuUr nlcvanco 
"E' tarUcr docurooK bui puWidKd on or «(Wr fM iBternalional 

filing dale 

"L* docwnent which may Utfow douhH oo phonCy aAim<^ or 
wfaKli a Died to cstabluh the ptMieanon dats of xnoCicr 
etaboa or OAcr specul icason (u spcciljcd) 

"O* docwnoA Ktonng to an oral disdcsure, iw, ejthiBition w 
oUkcr mcana 

'P' docuxncttt ^btishcd pnor to Q>e imcnuAkmal Plmg date biA 
Ulcr di*n priorny dace diimcd 



T later documoit sohlishcd after th£ inicmakonal fthng date 
or pfiftrity due nnd not in cotiniel wtth iTip *ppucaooo out 
di£ Id UAdCTSUnd tht pnnciple or theory underlymg Uib 
mv£nli€a 

'X' document of p»#Ticular relevantt: the daimcd iin'winoa 
camoc be corvadcrtd aovd or eanrul be cofkodcfcd lO 
involve an inventive itcp when the deetramA w taken alortc 

"Y* (ioc*^«ni of pafticidar relevance; tht d aimed mventiw* 
annol be cooBdcTcd to involve an ininaiovc ^'^^Hlr*' 
document u comhineil uftth one or other meb ^?J?^^ 
rtKMSi such fombanatmn bong etavwus m a perron njlied 
Inlhe ajt. 

docwneia member of the umc patqii farailjr 



Dat« o4 the actuai ott»pIc<»^ °l ^ inumational scarvti 

IG September 1997 



L 



Name and maihng addrcn of titc ISA 

Evrvpcan PUcm. Ornce, P.B. SSI ft Palcrrtlun 2 
NL ' 2250 HV Rijnvi^ 
Td. r 1 31-70) 34a>2{>40, Tk. 31 651 cpo n), 
F«c{-r 31-70) 3«K»16 



Data of mailing ^ ^ intemanonal search rcpon 



18. (a 97 



Avdionzed MAeer 



Gimenez Burgos > ft 



Fonn PCT,15XT*D (UCDnd thvA) {Smt:/ I9»2> 



page 1 of 2 



PAGE 30/93 ' RCVD AT 2/24/2004 1:29:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2/3 ' DNIS:7468000 » CSID:6174394170 ' DURATION (mm-ss):2246 



02/24 /2004 10:36 FAl 6174394170 



EDWARDS ANGELL 



0031 



INTERNATIONAJL SEARCH REPORT 



C.(C«n(inuwon) DOinJMliNTS CONSU^hXED TO BE REHTVANT 



Intcn; ul Ap^caonn No 

PCT/IL 97/00171 



Category ' 



CiLibon ol (tocuuKirt, wiu* iftdicfloon, where appropnAu, ol ihe reUvsm pusagcv 



Hclevanl to v\vm No. 



US 5 242 412 A (BLAKE^ III) 7 September 
1993 

see the whole document 



page 2 of 2 

PAGE 31/93 ^ RCVD AT M2004 1:29:59 PM [Eastern Standard Tim 



02/24/2004 13:36 FAX 6174394170 



EDWARDS ANGELL 



131032 



INTERNATIONAL SEARCH REPORT 

Inrormaljon on p^lcnc ranuly memberx 



Intcm «J AppJitaOoo No 

PCT/IL 97/G0171 



P&tcnc document 






PublicHlion 


ciud in search report 




rncntbcT(s) 


dale 


US 4795426 A 


Q3-B1-89 


NONE 




US 3528425 A 


15-09-70 


US 3659607 A 


02-05-72 






US 3732858 A 


15-05-73 


EP 0228185 A 


08-07-87 


US 4729761 A 


08-03-88 






CA 1284076 A 


14-05-91 






JP 52224371 A 


02-10-87 






US 4781675 A 


01-11-88 



DE 2645520 A 



14-04-77 



US 4096860 A 
BE 846907 A 
FR 2343487 A 
GO 1566564 A 
JP 1325279 C 
JP 52064191 A 
JP 68027538 B 
NL 7610957 A,B, 



27-06-78 
31-01-77 

07- 10-77 

08- 05-80 
16-07-86 
27-05-77 
29-06-85 
13-04-77 



PAGE 32«3 ' RCVD AT 2/24/2004 1:29:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2/3 ' DNIS:7468000 ' CSID:$174394170 ' DURATION (mm-ss):2246 



